Abstract. Recent results for inclusive jet cross sections, dijet cross sections and dijet angular distributions are compared with NLO perturbative QCD calculations. The observation of isolated high P T photons (prompt photons) is also reported.
INTRODUCTION
Collisions of 27.5 GeV positrons with 820 GeV protons at HERA are studied using the ZEUS detector. The processes of interest here are those where an almost real photon (virtually P 2 ≈ 0) is radiated from the positron which then interacts with a parton in the proton to produce two high transverse energy jets. The hard scale provided by the large transverse momentum allows us to describe these processes using perturbative QCD (pQCD), and therefore they can be used to test it. The photon can either interact directly with the parton from the proton (direct processes), or it can first fluctuate into an hadronic state which then acts as source of partons for the hard scatter (resolved processes). In the resolved case, in addition to the two jets, there is also a photon remnant. In direct process since all the photon takes part in the interaction x γ , the fraction of the photon momentum entering into the hard scatter, is 1, and conversely for resolved processes x γ <1. In order to use this to identify and separate direct and resolved event samples it is necessary to define an experimentally measurable x γ that is valid to all orders. This is done in terms of the transverse energy E jet t and pseudorapidity η jet = −ln(tan
)) of the two highest transverse energy jets in an event [1] :
Higher order and hadronisation effects cause the average x x OBS γ = 0.75 is used to separate the two classes of event. Direct processes are sensitive to high x γ quarks in the photon, and the parton distribution of the proton, whereas resolved process are sensitive to lower x γ parton distributions in the photon. The results presented here are based on 2.7pb −1 of data taken in the 1994 HERA running period, except the prompt photon analysis which uses data coresponding to 5.7pb −1 from 1995. All cross sections presented here are corrected back to final state particle level using Monte Carlo.
INCLUSIVE JET CROSS SECTIONS
The cross section of the hard scatter is factorised into three parts: the parton-parton scattering cross sectionσ(ab → j 1 j 2 ), the parton densities in the proton f a/p (x p , Q 2 ), and those of the photon f a/γ (x γ , Q 2 ). The jet cross section at leading order is written as dσ(γp → j 1 j 2 X) dp
where η 1 and η 2 denote the pseudorapidities of the two outgoing partons. So by measuring jet cross sections one can test pQCD and gain insight into the parton densities in the proton and photon. At HERA we are looking at e-p collisions and there is a spectrum of incoming photon energies, usually described using the Weizsäcker-Williams approximation [6] . Here the inclusive jet cross section dσ dη jet is presented for cone jets with a radius R=1 in η -φ space, with pseudorapidities −1 < η jet < 2, in events with centre of mass energies 134< W = yE e E p < 277 GeV. The measurement is made for cuts on the minimum E jet t of 14, 17, 21, and 25 GeV. Figure 1 (a) shows these cross sections compared to expectations from the PYTHIA model. PYTHIA simulates the matrix element in LO with the inclusion of initial and final state parton showers (PS). The shape of the cross sections is well described by the model, however the PYTHIA result is ∼ 30% lower than the data in all cases. This is true for both GRV-HO and LAC1 parameterisations of the photon structure function. Figure 1(b) shows the curve for E jet t >17 GeV compared to next to leading order (NLO) QCD calculations by Kramer, Klasen, and Salesch [2] , using GRV-HO and GS parton distributions for the photon. The calculated and measured cross sections agree well in magnitude up to η jet ≈ 1.3 for both photon parton distribution functions. At larger rapidities the calculations tend to fall below the data.
DIJET CROSS SECTIONS
The dijet cross sections as a function ofη = 1 2 (η jet1 + η jet2 ) have been measured in order to study the photon and proton structure. The requirement |η jet1 − η jet2 | <0.5 is made to increase correlation to the parton momenta and ensure a good resolution for the measurement. The measurement was made with a clustering algorithm KTCLUS [3] , and two types of cone algorithm EUCELL and PUCELL(both with a cone radius of 1). These algorithms differ in their seed finding and cone merging. 
DIJET ANGULAR DISTRIBUTIONS
In it's CMS the dijet system is characterised by a scattering angle θ * , the angle between the jets and the beam axis. The dominant direct photon process is photon-gluon fusion (γg → qq) where the exchanged particle is a quark. This fermion exchange leads to a (1 − |cosθ * |) −1 angular dependence in the cross section. In contrast resolved processes are dominated by gluon exchange, which results in an angular dependence of (1 − |cosθ * |) −2 . Therefore low and high x OBS γ samples should have different angular distributions. Figure 3(a) shows the measured dσ d|cosθ * | for direct and resolved event samples normalised to unity at |cosθ * | = 0. Also shown are curves for LO and NLO calculations [7] . As expected, the resolved sample shows a much steeper rise towards high |cosθ * | than the direct sample. The data and calculations are in excellent agreement. This confirms that direct (resolved) photoproduction is dominated by the exchange of spin- 
PROMPT PHOTON
The dominant prompt photon processes are qg → γq and→ γg for resolved, and γq → qγ for direct photoproduction. Therefore prompt photon measurements are particularly sensitive to the quark distributions in the proton and photon. Direct processes are expected to dominate overall. The advantage of the photon in the final state over jets is that it is not subject to hadronisation effects. Events are selected if they contain at least one jet with E t >4 GeV and one prompt photon. The photons are identified as an electromagnetic cluster in the calorimeter with 5< E T <10 GeV and no track within a radius of 0.3 in η -φ space. Figure 3(b) shows as points the measured x γ distribution for these events. Also shown are histograms for full, and resolved only PYTHIA Monte Carlo samples. This plot confirms that the direct processes dominate.
